1.. Introduction {#S0001}
================

Posttraumatic stress disorder (PTSD) is characterised by unwanted intrusive memories, avoidance or efforts to avoid distressing memories associated with traumatic events, negative alterations in cognitions and mood, and hyperarousal (APA, [2013](#CIT0001)). Various psychotherapeutic interventions involving some form of exposure and 'trauma processing' have been developed for PTSD. The most frequently studied interventions include trauma-focused cognitive-behavioural therapy (CBT) and eye movement desensitisation and reprocessing (EMDR). Meta-analyses have found that these interventions were superior to waiting list conditions (Bisson et al., [2007](#CIT0005)), and were effective interventions for PTSD in adult survivors of childhood abuse (Ehring et al., [2014](#CIT0013)). Therefore, the Dutch clinical guidelines for anxiety disorders state that CBT and EMDR are the treatments of choice for patients suffering from PTSD (van Balkom et al., [2013](#CIT0040)).

Patients with personality disorders who seek treatment have emotional dysregulation, impairments in interpersonal functioning, high suicide risk and impulse control problems. In common with patients with psychotic and mood disorders, these patients display more trauma than people in the general population (Kessler, Sonnega, Bromet, Hughes, & Nelson, [1995](#CIT0021)). Rates of trauma exposure are particularly high in patients with BPD (Yen et al., [2002](#CIT0048)). Verbal, physical and sexual abuse during childhood have been reported in, respectively, 72%, 46% and 26% of BPD patients (Zanarini, Gunderson, Marino, Schwartz, & Frankenburg, [1989](#CIT0050)). Estimates of the prevalence of PTSD in patients with BPD range from 34% to 56% (Slotema, Blom, Niemantsverdriet, Deen, & Sommer, [2018](#CIT0035); Zanarini et al., [1998](#CIT0049)). The group of patients with comorbid BPD *and* PTSD have a lower quality of life, more comorbid disorders, a higher risk for suicide attempts, and a higher prevalence of childhood trauma than patients with only one of those diagnoses (Pagura et al., [2010](#CIT0031)). In an American sample of inpatients diagnosed with personality disorders other than BPD, Zanarini et al. ([1998](#CIT0049)) found a prevalence rate for PTSD of 22%. One of the barriers to receiving established psychological therapies for PTSD in normal clinical practice is the uncertainty whether these interventions are safe, and do not increase symptoms in this population. Similar concerns have been made of patients with PTSD and serious mental illness/psychosis. Some recent studies show data suggesting that, compared to waiting list or usual care, neither CBT nor EMDR appear to cause more adverse events in this population (Sin, Spain, Furuta, Murrells, & Norman, [2017](#CIT0034); van den Berg et al., [2016](#CIT0042)).

Now that the relatively high prevalence of trauma and PTSD in patients with personality disorders is beginning to be recognised, the number of studies on interventions for PTSD in this population is increasing. Interventions such as cognitive processing therapy (CPT), CBT, prolonged exposure (PE), trauma-focused dialectical behaviour therapy (DBT) and narrative exposure therapy show promising results. Thus, in a pilot study among 27 patients with military sexual trauma-related PTSD, CPT was found to be effective in reducing PTSD symptoms, irrespective of whether comorbid BPD was present (Holder, Holliday, Pai, & Suris, [2017](#CIT0020)). A significant reduction in symptoms of PTSD was also observed in an open-label study with CPT among 110 war veterans with PTSD and personality disorders (Walter, Bolte, Owens, & Chard, [2012](#CIT0047)). Likewise, CBT was found to be effective for symptoms of PTSD in a secondary analysis of data, deriving from three randomised controlled trials, comprising 27 and 55 patients diagnosed with major depressive disorder, bipolar disorder, schizophrenia spectrum disorder, including BPD (Kredlow et al., [2017](#CIT0023), study I and study II; Mueser et al., [2008](#CIT0029), [2015](#CIT0028)), and 39 with borderline-personality characteristics (Clarke, Rizvi, & Resick, [2008](#CIT0009)). However, the decline of symptoms of PTSD did not differ between CBT and a brief treatment program, consisting of three sessions of breathing retraining and psychoeducation about trauma and PTSD (Kredlow et al., [2017](#CIT0023), study II; Mueser et al., [2015](#CIT0028)).

In studies exploring the efficacy of PE Hembree et al. found a beneficial effect of PE with or without cognitive restructuring in 29 women diagnosed with personality disorders who had a history of rape, nonsexual assault in adulthood, or of sexual abuse in childhood (Hembree, Cahill, & Foa, [2004](#CIT0019)). PE was also found to be effective in combination with DBT in two small pilot studies. The first of these studies included war veterans with BPD (Meyers et al., [2017](#CIT0027)). The second study involved patients with BPD, PTSD, and (imminent) serious intentional self-injury, and led to significant reductions in the severity of PTSD (Harned, Korslund, Foa, & Linehan, [2012](#CIT0017)). In one randomised controlled trial, DBT plus prolonged exposure was superior to DBT alone in 26 patients with BPD who had a history of intentional self-injury, childhood abuse, and other traumatic experiences (Harned, Korslund, & Linehan, [2014](#CIT0018)). Finally, Bovin, Wolf, and Resick ([2017](#CIT0007)) observed a significant reduction in the severity of PTSD symptoms and features of personality disorders (5 and 10 years after participation) in a randomised controlled trial of CPT combined with prolonged exposure. Trauma-focused DBT was investigated in three studies. In an open-label study, Steil, Dyer, Priebe, Kleindienst, and Bohus ([2011](#CIT0038)) included 29 patients who suffered from PTSD related to childhood sexual abuse who had also been diagnosed with major depressive disorder, anorexia/bulimia nervosa, substance abuse/dependence or BPD, and found positive effects on the severity of PTSD. Their findings were supported by an RCT involving DBT and cognitive and exposure-based interventions versus treatment as usual, in 74 female inpatients with childhood sexual abuse-related PTSD who met at least four criteria for BPD, or had at least one current diagnosis of eating disorder, major depressive disorder or substance abuse disorder (Bohus et al., [2013](#CIT0006)). Thirty-three participants fulfilled the criteria for BPD, but neither the diagnosis of BPD, nor the severity or number of symptoms of BPD were significantly related to treatment outcome. Similar findings were also reported in an open-label study with 21 female outpatients who fulfilled at least four criteria for BPD, and had a history of childhood sexual abuse (Steil et al., [2018](#CIT0037)). Narrative exposure therapy resulted in a reduction of symptoms of PTSD, depression and dissociation in two pilot trials with patients diagnosed with BPD and PTSD (Pabst et al., [2012](#CIT0030); Steuwe et al., [2016](#CIT0039)). Summing up, all studies reported positive effects of psychotherapy for PTSD, save for one non-randomised, controlled study involving interpersonal process group therapy among 11 females diagnosed with BPD who had a history of childhood sexual abuse (Cloitre & Koenen, [2001](#CIT0011)). Although the numbers of participants in the studies described were small to moderate, the results of these studies are promising and the treatment of PTSD in all these patients with personality disorders appeared to be safe.

EMDR is a novel form of psychotherapy which aims to alleviate distress associated with traumatic memories is EMDR, reformulate negative beliefs, and reduce physiological arousal (Shapiro, [2001](#CIT0032); Shapiro & Solomon, [1995](#CIT0033)). During EMDR therapy the patient attends to emotionally disturbing material in brief sequential doses while simultaneously focusing on an external stimulus. In this psychotherapy, memories of traumatic events are processed with the aim of changing dysfunctional beliefs about the self and others due to the traumas. There are several hypotheses concerning the working mechanisms of EMDR. The 'working memory hypothesis' positing the notion that the dual task offered in EMDR during memory recall reduces the emotional intensity and vividness of traumatic memories has currently the most scientific support (Maxfield, Melnyk, & Hayman, [2008](#CIT0025); van den Hout & Engelhard, [2012](#CIT0044)). Very few studies have investigated EMDR in patients with personality disorders. In a case study, a positive effect of EMDR was observed in a woman with BPD (Brown & Shapiro, [2006](#CIT0008)). As far as we are aware and despite the established efficacy of EMDR for PTSD, this technique has not been investigated as an intervention for PTSD in patients with BPD.

In summary, EMDR is an effective treatment for patients suffering from PTSD. Although patients with personality disorders often present with comorbid PTSD, few studies have evaluated the efficacy of psychological interventions for PTSD in this group. As a consequence, these patients are currently not receiving effective treatment for PTSD. This feasibility study aimed to investigate the treatment of PTSD in personality disorders by addressing the following questions:

1.1.. Primary research question {#S0001-S2001}
-------------------------------

During treatment with EMDR, what changes occur in symptom severity of PTSD, dissociative symptoms, insomnia, non-suicidal self-injurious behaviour and auditory verbal hallucinations in patients with personality disorders?

1.2.. Secondary research questions {#S0001-S2002}
----------------------------------

Do the changes that occur during treatment with EMDR differ between patients with BPD and those with other personality disorders? What is the drop-out rate during EMDR treatment in patients with personality disorders?

2.. Methods {#S0002}
===========

2.1.. Participants {#S0002-S2001}
------------------

Between 2014 and 2018 participants were recruited from an outpatient clinic specialised in the treatment of personality disorders, i.e. Parnassia Psychiatric Institute, The Hague (the Netherlands). The study was approved by the local Medical Ethical Committee. All participants provided written informed consent, and the study was conducted in accordance with the Declaration of Helsinki (October 2013).

Criteria for inclusion were 1) minimum age 18 years; 2) primary diagnosis of a personality disorder according to the DSM-IV-TR, 3) a diagnosis of PTSD according to the DSM-IV-TR, and 4) a summed score on the Posttraumatic Diagnostic Scale (PDS) ≥ 18, which is the cut-off point for a diagnosis of probable PTSD (Foa, Cashman, Jaycox, & Perry, [1997](#CIT0014)). A clinical interview performed by a psychologist or psychiatrist, experienced in the field of personality disorders and PTSD, was used as a diagnostic assessment for these disorders. Patients were excluded if their estimated IQ was ≤70, or if they lacked adequate competence in the Dutch language.

In this study, all patients continued to receive treatment by a certified therapist for their personality disorders, whereas a different therapist applied the EMDR treatment.

The study included 47 participants (87% females) with a mean age of 37 years. For all patients, treatment-as-usual consisted of psychodynamic psychotherapy (23%), CBT (2%), schema-focused therapy (18%), DBT (7%), supporting sessions (39%), family therapy (7%) or other therapy (5%), either individually (93%) or in a group (7%). The choice of treatment depended on the participant's capacity to participate in a group setting, the introspective ability of the patient, and the training of the therapist. In addition, 52% of the participants received psychiatric medication.

2.2.. Outcome parameters {#S0002-S2002}
------------------------

The following outcome measures were investigated: The severity of PTSD was assessed with the PDS. This self-report instrument yields both a probable diagnosis of PTSD and a measure of PTSD symptom severity (Foa et al., [1997](#CIT0014)); a score of at least 18 on the summed items of the PDS indicates that a patient has probable PTSD.The severity of dissociative symptoms was examined with the Dissociative Experience Scale (DES); this self-assessment questionnaire was developed to measure dissociation in normal and clinical populations (Bernstein & Putnam, [1986](#CIT0004)).The severity of insomnia was investigated with the Insomnia Severity Index (ISI), which is a self-report instrument (Bastien, Vallières, & Morin, [2001](#CIT0002)).The severity of self-injurious behaviour, i.e. non-suicidal self-injury, was analysed with the Deliberate Self-Harm Inventory (DSHI), which is also a self-report measure (Gratz, [2001](#CIT0015)).The severity of auditory verbal hallucinations (AVH) was assessed with the Auditory verbal Hallucinations Rating Scale (AHRS) (Haddock, McCarron, Tarrier, & Faragher, [1999](#CIT0016)). This is an 11-item subscale of the Psychotic Symptom Rating Scale that explores phenomenological characteristics and ensuing distress of AVH.

Data were collected at baseline and at the end of treatment.

2.3.. Eye movement desensitisation and reprocessing {#S0002-S2003}
---------------------------------------------------

EMDR was applied as an addition to treatment-as-usual for personality disorders (see Results for the included treatments). We adopted the same procedures as used in a pilot study on EMDR in participants with a psychotic disorder (van den Berg & van der Gaag, [2012](#CIT0043)), and used the Dutch version of the standard EMDR protocol (de Jongh & ten Broeke, [2003](#CIT0012)). EMDR was primarily focused on traumas associated with the current PTSD symptoms. This means that the starting point for the case conceptualisation was an inventory of the PTSD-re-experienced symptoms that caused most of the burden in the previous weeks. The relevant memories were identified, and the participant was asked to what extent a confrontation in the 'here and now' with each memory caused distress. Hereafter, the standard protocol was applied first to the most distressing target memory. Each EMDR session lasted 60--90 min. Psychotherapeutic stabilisation sessions could be integrated into the therapy if necessary. In accordance with standard procedures at the treatment facility, EMDR treatment was ended when both the participant and therapist agreed that clinical improvement for PTSD had been achieved. EMDR was applied by psychologists and psychiatrists who had followed at least the basic or level 1 EMDR training at a certified institute. Once every two weeks peer supervision meetings were organised. In addition, a supervisor (experienced in the field of EMDR) was available on demand throughout the study.

2.4.. Statistical analyses {#S0002-S2004}
--------------------------

Data analysis was performed with the SPSS version 23. Demographic differences between the group with BPD and the group with other personality disorders were analysed with Chi-square tests and independent samples t-tests. The Mann--Whitney U-test was used for the number of comorbid psychiatric disorders, total number of sessions including EMDR and the total number of EMDR sessions, as these parameters were not normally distributed.

Differences between the severity of PTSD symptoms and insomnia were compared between baseline and end of treatment by means of paired-samples t-tests. As findings for the summed score of the DES, the DSHI and the AHRS were not normally distributed, Wilcoxon signed-rank tests were used to analyse these outcomes.

Differences in changes during EMDR treatment between the group with BPD and the group with other personality disorders were explored with independent samples t-tests and Mann--Whitney U-tests.

As a sensitivity analysis, all analyses of the outcome measures were repeated with last-observation-carried-forward for missing end-of-treatment data. The Benjamini-Hochberg procedure was used to correct for multiple testing (Benjamini & Hochberg, [1995](#CIT0003)).

Cohen's d and r effect sizes were computed for, respectively, normally and non-normally distributed data. Cohen's d was computed by dividing the mean difference by the standard deviation of the pretest data; r effect size was calculated by dividing the Z-value by the square root of the number of pairs, times two.

3.. Results {#S0003}
===========

Demographic data are presented in [Table 1](#T0001); 22 patients were diagnosed with BPD and 25 had other personality disorders, i.e. personality disorder not otherwise specified in 47%, cluster A personality disorders in 2%, cluster B personality disorders other than BPD in 4%, and cluster C personality disorders in 4%. Sixty-eight per cent of the participants had at least one other comorbid psychiatric disorder than PTSD. Childhood trauma was reported by 82%; the most common trauma was sexual abuse. Eleven patients (23%) experienced AVH at least once a week. At baseline, there were no differences in demographic findings and scores for the outcome measures between the two groups (i.e. BPD versus no BPD).10.1080/20008198.2019.1614822-T0001Table 1.Demographic data of the study population (*n* = 47). Total *N* = 47BPD *N* = 22No BPD N = 25    *n%n%n%Test statisticdfp*Sex, female418720912184FET 0.67Age in years, mean (sd)37.410.136.29.338.410.8*t* = 0.749450.46*Ethnicity (n = 45)*      PCS = 3.6350.60Caucasian245310481458   Arabic1124733417   Other (Negroid, South African, Asian and other)1022419625   *Education (n = 45)*      PCS = 1.2720.53Lower1636943729   Medium1533733833   High1431524938   Relationship ≥ 1 year (n = 43)21499451252FET 0.67*Comorbidity (n = 44)*         Depressive disorder225011521148FET 1.00Anxiety disorder1432838626FET 0.52ADHD71652429FET 0.23Eating disorders4915313FET 0.61Other comorbid disorders1330524835FET 0.52Total comorbid disorders, median, range20--421--420--3MWUT = 238.00, *Z* = 0.086 0.93*Type of trauma*         Childhood trauma (*n* = 44)368219901774PCS = 5.9720.51Complex trauma (*n* = 45)388420951875FET 0.10Accident (*n* = 45)51115417FET 0.35War related (n = 45)3721014FET 0.59Bullying (n = 45)4915313FET 0.61Physical abuse (*n* = 45)276016761146FET 0.066Emotional abuse (*n* = 44)18411257626FET 0.065Sexual abuse (*n* = 45)286215711354FET 0.36*Medication (n = 44)*         Antidepressants21481260938FET 0.23Mood stabiliser51131528FET 0.65Antipsychotics61442028FET 0.39Benzodiazepines818420417FET 0.10Duration of treatment until EMDR, months, median, range244--108249--88274--108MWUT = 225.50, *Z* = 0.40 0.69Sessions including stabilisation, median, range41--1741--1241--17MWUT = 256.50, *Z* = 0.10 0.92EMDR sessions, median, range41--1541--1041--15MWUT = 266.50, *Z* = 0.33 0.74[^1]

Changes during treatment with EMDR are presented in [Table 2](#T0002). There was a significant reduction in symptom severity of PTSD, dissociation and insomnia, whereas the results for AVH and non-suicidal self-injurious behaviour were not significant. Of all participants, 40% had an end-of-treatment severity score for PTSD below threshold, indicating remission. No differences in outcome were found between the group with BPD and the group with other personality disorders. With the Benjamini-Hochberg procedure for multiple testing, we found that the results for AVH (last observation carried forward) were no longer significant. Sensitivity analyses with last-observation-carried-forward did not change these results. Effect sizes (Cohen's d) were, respectively, 2.3 (large) and 0.76 (large) for the change of severity of PTSD and insomnia during EMDR treatment. R effect sizes for respective dissociation, AVH, and non-suicidal self-injurious behaviour were 0.45 (moderate to large), 0.20 (small to medium), and 0.21 (small to medium).10.1080/20008198.2019.1614822-T0002Table 2.Results of EMDR in patients with personality disorders and posttraumatic stress disorder. Total\
*N* = 47   BPD\
N = 22Non-BPD\
N = 25   BPD\
N = 16Non-BPD\
N = 16    Pre-EMDRPost-EMDR   Pre EMDR   Post EMDR    *Mean (sd)Test statisticdfpMean (sd)Test statisticdfpMean (sd)Test statisticdfp*PDS35.8\
(7.8)17.5 (11.5)*t*\* = 7.94\
LOCF *t*\* = 6.21231\
46\<0.001\
\<0.00136.1\
(7.9)35.6\
(7.8)t\*\* = 0.21450.8314.3\
(8.3)20.7\
(13.5)t\*\* = 1.61\
LOCF t\*\* = 1.4330\
450.12\
0.16PDS in remission,\
n (%) 19/47 (40)        12/22 (55)7/25\
(28)FET 0.81DES, median22.147.9WSRT = 60,00 *Z* = −3.55\
LOCF WSRT = 79.50, *Z* = −3.59 \<0.001\
\<0.00126.420.4MWUT = 300.50, Z = 0.54 0.595.415.3MWUT = 74.50, Z = −1.80\
LOCF MWUT = 232.50, Z =\
-0.91 0.072\
0.37ISI17.6\
(6.7)10.7 (7.4)*t*\* = 2.81\
LOCF *t*\* = 2.7330\
440.009\
0.00918.3\
(6.5)16.8\
(7)t\*\* = 0.74430.4611\
(8.5)10.3\
(6.6)t\*\* = 0.25\
LOCF t\*\* = 0.3529\
430.80\
0.73DSHI, median1414WSRT = 33.00, *Z* = −1.54\
LOCF WSRT = 33.00, *Z* = −1.54 0.12\
0.121414MWUT = 252.00, Z = −0.028 0.981414MWUT = 114.50, Z = 0.12\
MWUT M = 264.50, Z = 0.31 0.91\
0.76AHRS, median00WSRT = 7.00, *Z* = −1.55\
LOCF WSRT = 12.00, *Z* = −2.12 0.12\
0.03400MWUT = 278.00, Z = 0.077 0.9400MWUT = 79.00, Z = −0.41\
LOCF MWUT = 258.00, Z = −0.46 0.80\
0.65[^2]

The total number of dropouts was 15 (32%), i.e. 6 (27%) in the BPD group and 9 (36%) in the group with other personality disorders. Reasons for dropping out were related to the EMDR treatment in seven patients (15%), i.e. EMDR treatment was experienced as stressful with an increase of instability (n = 4), treatment did not help (n = 2), and physical problems (n = 1). Of all patients, 11% (n = 5) dropped out from treatment for both personality disorders and EMDR, and for three patients the reason was unknown. The only difference between completers and dropouts was that the latter group had higher baseline scores for insomnia (t = 2.90, df = 43, p = 0.006); no differences in any of the other outcomes were found between completers and dropouts. The median number of sessions of completers was 4, i.e. 2--5 sessions in 68%, 6--10 in 29%, and 15 sessions in 3% (i.e. 1 patient).

4.. Discussion {#S0004}
==============

The aim of this open pilot study was to explore the feasibility of EMDR in participants with both PTSD and a personality disorder. EMDR was used as an addition to treatment-as-usual for the personality disorder. Of the 47 included patients, 82% reported childhood trauma. During treatment with EMDR there was a significant reduction in the severity of PTSD, dissociation and insomnia, whereas changes in the severity of auditory verbal hallucinations (AVH) and non-suicidal self-injury were not significant. At the end of treatment, 40% of the participants scored below the threshold suggestive of a probable diagnosis of PTSD. Demographic data, type of trauma, and change during EMDR treatment did not differ between patients with BPD and those with other personality disorders. Of all patients, 68% completed the EMDR treatment, with a median of four sessions.

The number of trauma-focused psychological interventions that may potentially be helpful for treating PTSD in patients with BPD is increasing. Although conclusive data are lacking, findings from several studies suggest that cognitive behavioural therapy, narrative exposure therapy, prolonged exposure (in combination with dialectical behaviour therapy), trauma-focused dialectical behaviour therapy, and cognitive processing therapy are promising interventions for PTSD in these patients (Bohus et al., [2013](#CIT0006); Clarke et al., [2008](#CIT0009); Harned et al., [2012](#CIT0017), [2014](#CIT0018); Hembree et al., [2004](#CIT0019); Holder et al., [2017](#CIT0020); Kredlow et al., [2017](#CIT0023); Meyers et al., [2017](#CIT0027); Pabst et al., [2012](#CIT0030); Steuwe et al., [2016](#CIT0039); Walter et al., [2012](#CIT0047)). There is also some evidence to suggest that trauma-focused psychotherapy can be beneficial for other personality disorders as well (Bovin et al., [2017](#CIT0007); Walter et al., [2012](#CIT0047)). Despite the significant decrease of PTSD symptoms during EMDR treatment, mean scores for severity of PTSD remained high and only 40% of our participants had scores below the threshold for PTSD. This might be due to the large percentage of the patients with childhood trauma since, for most childhood-onset trauma patients, EMDR does not result in the complete remission of symptoms (van der Kolk et al., [2007](#CIT0045)). Alternatively, it might be due to receiving only (median) four sessions which, for many participants with a severe history of trauma, was probably an insufficient dose to attain remission. Our findings concerning the reduction of dissociative symptoms are consistent with some reports on trauma-focused psychotherapy in BPD (Harned et al., [2012](#CIT0017), [2014](#CIT0018); Pabst et al., [2012](#CIT0030); Steuwe et al., [2016](#CIT0039)), although others have not observed this change (Bohus et al., [2013](#CIT0006)).

In the present study, the severity of non-suicidal self-injury (a symptom of BPD) remained unchanged. This is in line with results for trauma-focused dialectical behavioural therapy in this group, and for EMDR in BPD and psychotic disorders (Bohus et al., [2013](#CIT0006); van den Berg et al., [2016](#CIT0042)). However, this is in contrast with the finding that trauma-focused therapy induced a reduction in symptoms in PTSD as well as personality disorders (Bovin et al., [2017](#CIT0007)). Previous studies, including those with a severe mental illness, show that approximately 30% of the patients, drop out from studies on trauma-focused psychotherapy (Harned et al., [2012](#CIT0017); Kredlow et al., [2017](#CIT0023); Mueser et al., [2008](#CIT0029); Steel et al., [2017](#CIT0036); van den Berg et al., [2015](#CIT0041)). We found a similar dropout rate of 32%.

4.1.. Implications for clinical practice and future research {#S0004-S2001}
------------------------------------------------------------

Our findings have several implications for clinical practice. Firstly, patients with severe personality disorders (including comorbid psychiatric disorders other than PTSD) who have received specialised treatment for their personality disorder, may benefit from EMDR (with a median of four sessions) for PTSD without any additional interventions aimed at stabilisation. We found that during treatment with EMDR, the severity of non-suicidal self-injury did not change for individuals who remained in treatment. Since non-suicidal self-injury is an important symptom of BPD, this suggests that EMDR may not have an adverse effect on BPD symptoms. Secondly, severity and type of trauma did not differ between patients with BPD and patients with other personality disorders. Significant changes were found during EMDR treatment in patients with BPD and other personality disorders, but without significant differences between the groups. This might indicate that it is important to also routinely assess trauma and PTSD in patients with personality disorders other than BPD, and offer them appropriate treatment. Thirdly, although the number of dropouts in our study was relatively high, neither suicidal behaviour nor hospitalisation was reasons for premature cessation of participation. Our findings, therefore, suggest that there is no good reason to withhold psychological therapy for PTSD from these patients if they are receiving appropriate treatment for a personality disorder (Meyer, Farrell, Kemp, Blakey, & Deacon, [2014](#CIT0026)).

Future studies should focus on the efficacy of EMDR using an RCT design. Such trials could also explore the effects of a larger dose of EMDR therapy in this group. It would be useful to investigate the effects of EMDR in the initial phase of treatment of personality disorders; e.g. patients may derive more benefit from treatment of their personality disorder if PTSD is treated first (van Minnen, Harned, Zoellner, & Mills, [2012](#CIT0046)). Treatment of PTSD and of personality disorders can reduce the symptoms of personality disorders and PTSD; however, since the duration of treatment for PTSD is shorter than that for personality disorders, Bovin and colleagues (Bovin et al., [2017](#CIT0007)) advise to start with the PTSD treatment. A broader scope of the effects of EMDR should be explored; e.g. patients with personality disorders *and* PTSD might experience a reduction in the severity of depression, anxiety, paranoia, and improvement in general functioning due to treatment with EMDR.

4.2.. Study limitations {#S0004-S2002}
-----------------------

The following limitations should be noted. Firstly, in the absence of a control condition, our findings could be the result of other factors, such as the natural remission of PTSD symptoms. However, in most patients, EMDR was not added in the initial phase of treatment for personality disorders. Secondly, only self-report measures were used, whereas a structured interview for PTSD may have provided more detailed and valid information on PTSD. Likewise, no standardised instruments were used to diagnose personality disorders. Thirdly, not every patient received the same number or duration of treatment sessions. In addition, as EMDR was discontinued when both patient and therapist agreed that a sufficient decrease of symptom severity had been achieved, EMDR might be stopped when only few symptoms were present. With a fluctuating course of symptoms, the results might, therefore, be more positive than they would have been with a fixed number of EMDR sessions. Fourth, since EMDR treatment was ended when both patient and therapist agreed that a sufficient decrease of symptoms was achieved, a relatively high number of EMDR sessions might have been expected. However, the median number of sessions for all patients (also completers) was 4, and only one patient received ≥10 sessions (i.e. 15). Fifth, the duration of effect of EMDR is unknown, as no follow-up data were collected. Sixth, although complex PTSD (Maercker et al., [2013](#CIT0024)) is considered to be distinct from BPD (Cloitre, Garvert, Weiss, Carlson, & Bryant, [2014](#CIT0010)), its core features can cause dysregulation, identity alterations and relational impairment and, therefore, the two diagnoses have some overlap (Knefel, Tran, & Lueger-Schuster, [2016](#CIT0022)). However, since the presence of complex PTSD was not examined in our population, it is unknown whether the rate for the remission of PTSD is lower in patients with complex PTSD. Seventh, the number of patients in the BPD group and the group with other personality disorders was low. Finally, the number of dropouts was relatively high, thereby limiting the generalisability of our results. However, the sample size was large, and sensitivity analyses with (very conservative) last observation- carried-forward did not alter the findings. Notably, the p-value for the analysis for AVH with last observation carried forward was lower, because of the sample size -- and therefore the number of degrees of freedom -- were larger. Moreover, as the differences between baseline and end of treatment decreased, the standard error was smaller. In addition, there were no baseline differences between the completers and dropouts, except for higher scores for severity of insomnia in the dropouts.

5.. Conclusions {#S0005}
===============

This feasibility pilot study shows that EMDR may have a beneficial impact on PTSD symptoms, dissociation and insomnia in patients with BPD and other personality disorders. Although one-third of the patients dropped out, no severe complications (e.g. suicidal behaviour or hospitalisation) occurred. RCTs are needed to further explore the efficacy of EMDR in patients with personality disorders.
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[^1]: BPD = borderline personality disorder; FET = Fisher's Exact test; MWUT = Mann--Whitney U-test; PCS = Pearson's Chi-square

[^2]: \*t test for dependent samples, \*\*t test for independent samples, DES = Dissociative Experience Scale, DSHI = Deliberate Self-Harm Inventory, FET = Fisher's Exact Test, ISI = Insomnia Severity Index, LOCF = Last observation carried forward, MWUT = Mann--Whitney U Test, PDS = Posttraumatic Diagnostic Scale, PSYRATS = Psychotic Symptom Rating Scales, WSRT = Wilcoxon Signed Rank Test. For the Mann--Whitney U Test and Wilcoxon Signed Rank Test asymptotic significances are displayed.
